INTRODUCTION
IT is now well established that excellent results can be obtained-m the treatment of tuberculous meningitis if treatment begins at an early stage of the disease. The proportion of advanced cases, however, is high in every published series, owing to delayed diagnosis This delay may be due to failure to seek medicil advice after the onset of symptoms, failure by the family doctor to recognise the nature and seriousness of the disease and failure of the hospital staff to take appropriate and urgent steps to establish a definite diagnosis upon which correct and immediate treatment may be based.
W, MATERLAL
This investigation is an attempt to find out what this delay is, where it occurs, what are its consequences and how best it can be avoided. It is based on the history and progress of .87 children suffering from tuberculous meningitis, admitted since January 1, 1948-several months after streptomycin became available for treatment, and 15 others who developed meningitis under our own eyes. Six of the latter were under observation for primary tuberculosis and 9 under treatment for miliary tuberculosis at that time (Table I) . In some of the 87 cases inere was considerable difficulty in determining the exact onset of the meningitis, especially when it followed miliary tuberculosis and 10 had to be excluded altogether for this reason. In the remaining 77 children the time interval between the onset of meningitic symptoms to admission to us varied from 1 to 28 days, with an-average of 12-9 days (Table II) Thefirst delay occurred between the onset of symptoms and the doctor's visit. This interval is known in 68 of our cases. As some parents did not ask for help until their child became unconscious, the average delay to the doctor's first call was 3-3 days. It is noteworthy, however, that in fully one-third of the cases the doctor was called on the first day of the symptoms and in two-thirds within 3 days. Perhaps the mothers' instinct was sensitive to impending danger when to doctors the symptoms appeared trivial.
The second delay, the interval from the doctdr's first call to the child's admission to hospital, is known in 67 cases and the average was 8*3 days-the longest of the various stages. In contrast to the -previous stage, the doctor referred the child to hospital on the day ofthe first visit only once-an unconscious boy following convulsions. In one-third of the cases admission to hospital was not requested for ten days or more. Even in children of known tuberculous households tuberculosis was rarely thought of and the children's tuberculin reactions were practically never known. For example, the symptoms ofa baby ofa tuberculous father were attributed to simple teething at first and even when a squint appeared and convulsions started this diagnosis was maintained. After several days of unconsciousness bronchopneumonia was suspected but the baby was moribund before she reached hospital. An early diagnosis would have been possible by examination of her fundi which would have disclosed large choroidal tubercles near the disc.
An unspecified but substantial proportion of children received chemotherapy at home, without a diagnosis. This is hardly surprising, but there was a smaller, yet very important group, in which meningitis was diagnosed on clinical grounds and treatment was given at home and occasionally even in hospital with penicillin and sulphonamides, without examination of the cerebrospinal fluid. This is a particularly tragic form of mismanagement and in some cases consultants share the blame for it, having advised this course or acquiesced in its continuation. Forty-five children were transferred to us from other hospitals. The average delay caused by this necessary transfer was 2-4 days. Some of the delay at this stage was due to our failure to provide a bed immediately, partly because of the difficulty of finding an empty bed and partly because of imperfect appreciation of the urgency of the situation in the earlier years of this review. The delay at the transferring end was often due to desire to send only established cases. It would be preferable to send unconfirmed cases, if this led to saving of time. However it is possible to record an apparent reduction in the delay at this stage from 3 days in 1948 to 14 days in 1950. There is need for further improvement.
The last delay occurred between the child's admission to us and the beginning of treatment. 11 children admitted in 1948 were not treated because of shortage of streptomycin. Their clinical condition and the delays at various stages of their progress were almost identical with those of the. whole group, and their omission at this point woiuld not affect the findings.
The average delay in instituting treatment in the remaining 66 cases was 1 -2 days with a range of 0-5 days. Some of this delay was due to slowness in completing the essential investigations. Occasionally there were genuine diagnostic difficulties leading to several days of delay.
Altogether, in the 66 treated cases, the total average delay from the first symptom to the beginning of treatment was 14 2 days. Analysis of our own untreated cases confirms the generally accepted average duration of the disease to a fatal termination as 21 days. It will be seen, therefore, that this average delay of 14-2 days corresponds to two-thirds of the symptomatic part of the disease and gives some idea about the odds against which any drug treatment must contend.
THE CONSEQUENCES OF DELAY IN DIAGNOSIS AND RESULTS OF TREATMENT
It is generally agreed that the clinical condition of the patient is of more prognostic significance than the length of the history. For this reason apprehension was felt on starting this analysis that the final figures may not support the plea for speed in diagnosis.
In considering the results of treatment in relation to the delay in diagnosis all 54 cases have been analysed who have been treated in the Streptomycin 'Unit of the Department of Child Health, provided that the delay was known and that they were followed for a minimum of six months. Since streptomycin was made more freely available twenty-one months ago, not a single case was refused admission and treatment, however moribund and however long the distance. Forty children were admitted with existing meningitis (Table III) . These were divided into two groups, according to whether the delay to the first streptomycin injection was more or less than the average of 14*2 days. In the 17 cases in which treatment was begun on or after the fifteenth day, the mortality was 88-2%. In the 23 cases in which treatment was statred-on or before-the 14th day, the mortality was only 47-8%. The other 14 children developed meningitis while under our own observation or treatment for primary and miiry tuberculosis. There was no measurable delay in instituting treatment in these, and only 2 of them, or 14-2%, died. Tables IV and V show that the reduction in the mortality in the groups with shorter delay to the beginning oftreatment was not due to other factors. It is seen that the largest proportion of children with miliary tuberculosis and under 2 years of age were in the group with the Taking all the 54 cases, the total overall mortality was 51 8 % and the 26 survivors have been followed for an average of 16-3 months from the beginning of treatment. These figures give convincing proof that streptomycin is an effective weapon if given a chance and that earlier diagnosis is essential.
CONCLUSIONS
The first necessity to achieve earlier diagnosis is an efficient tuberculosis service, which should detect the tuberculin conversion of any child in contact with pulmonary tuberculosis at an early moment. These-children should be-carefully supervised for a long time, and in the first six months at frequent intervals. If a child is found to be tuberculin positive at the first examination, the infection should be presumed to be a fresh one and managed accordingly. The parents and the family doctor should be informed that the child is tuberculin positive and the significance of this finding should be explained. In this way parents might bring their children early to a doctor. Even trivial symptoms should be viewed in a different light if a child were known to be tuberculin positive.
The longest delay occurred after the family doctor had been consulted and there was no improvement in three successive years. There was nothing peculiar in the symptoms of most of these children and the description of the disease can be found in textbooks. There is need to think more often and more readily of tuberculosis, which is common-enough to kill 2,000 English children yearly. There are few investigations that family doctors or welfare officers have facilities to perform on their own but the tuberculin reaction is one of them. Thejelly test is simple and requires no sterilization of instruments, but few make use of this valuable test at present. If iwe always remfember the possibility of tuberculo6i6 and. obtain the child's tuberculin reaction early on, we shall lessen the delay before sending the child to hospital.
On arrival in hospital of a child suspected of meningitis, one doctor should take the history whlRe another performs a lumbar puncture. While the specimen is being examined, a radiograph of the chest is taken, a Mantoux reaction performed, the fundi are dilated and searched for choroidal tubercles. With this method it should rarely be necessary to delay treatment beyond a few hours.
